PCf 



I R I > fl 




(51) @&S*r£r#S6 

C08L 35/00, 33/08, G02B 1/04, G11B 
7/24 



Al 



(ll) HK^M#^ 



(43) IBS^MB 



WO97/30119 



1997^8^21 0(21.08,97) 



(21) mmmm*^r 

(22) SKStiJISe 
(30) 

4*«iP8/50867 
Wi&¥8/54226 



PCT/JP97/00385 
1997^2 14 0(14.02.97) 



1996^2^ 14 0(14.02.96) JP 
1996^2^16 0(16.02.96) JP 



(71) JUJBlA ; fcitf 
(72) 

'J*fflLJ5KW(KOIKE, Yasuhiro){JP/JP] 

T225 4*«JllllK«jKmWXBm^A>rS34^23 Kanagawa, (JP) 

(72) ; «J:V 

(75) 3gfJfl#/mJKiA (*Bi:ov^o« 
£EH9HMYOSHIDA, Akihiro)[JP/JP) 
fk^c H(SUZUKI, Minoru)[JP/JPJ 
W £;£i#(KAWAI f Hiromasa){JP/JP] 
T290 ^X!ftmJ[Sffi3£^^TS^l4#ii!! 
HStftjatX»<»**ttrt Chiba,(JP) 
(74) ft SI A 

#S± ^(WATANABE, Kihei ct at.) 

^ 4 T ^ h tTyU8P^ Tokyo, (JP) 



(81) fcf^S CN, JP, KR, US, ttitlflMr* (AT, BE, CH. DE. 
DK, ES, Fl. FR, GB. GR, IE, IT, LU, MC, NL, PT, SE). 



(54)Title: NON-BIREFRINGENT OPTICAL RESIN COMPOSITION AND OPTICAL ELEMENT MADE BY USING THE 
SAME 



(57) Abstract 

A non-birefringcnt optical resin composition excellent in non-birefringence and heat 
resistance, comprising a polymer comprising an N-substituted maleimide as the essential 
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^;U>7 o^+ Wl') -4-^ >^-;Ub"7 iJ=-7K 4'- (4-^>^b->7 o^x+ •>;!/) 
-2.3-7/U;1-o-4-jc h^-> t7 i^^ N 4'- (A-sOf-fbis? d-\+>^) -3.4- 
7/l/tot*7x^;K 4'- (4-^7*^- ;U->^ o'x+WI/) -3,f7;Wnf7x^ 
;K 4 - (4-^>^-/l^7 -4- (l,l,l-h'j7^o^f;^+-» 

t*^i— VU V 4 - (4^V7**-;U->7 cx+S/ylO -4- (1,1,1- h 'J "7 /U^t* o ^ -f- ;U 
^-+» f7x^;k 4- (2->7 7-4-^>f^7x^l/) -4 , -'<>f^f7x 
— JH3J\,tfJF-i/ U- K 4- (2->7A4-^7'f^7x^) -4*-^>^^t*7 
x.—)Vt))l>m-i/ U— K 4- (2-y7;-4-'\7'f^7x^;b) -4'-<X>^Ufcf 
7x-;|//7/l/+'+->l/-K 4- (2-y7;-4-^>f;b7x^/L') -4'-^>7 f f 
;bf7x^.;W;l/-t'4-->L'-h N 4- (2,3-^y7y-4-7'f W->7x^) - 
4 , -^>^/Hr7 i— yU*7/U**4->U — K 4- (2.3-^>77-4-^>^7M-^-> 
7 -4'-^>-f ;l/t*7x^;W^+->l/- h v 4- (2.3-7^7;-4-'\ 

7'*J\,7j- JF-isy^sz. ;U) -4'-^>f ^t*7x^^;^>->L/- 4.4'- (4- 
3L=f-)V : s9 o's+v^U) t'7x^.;K 4,4'- (4-7'of;^7o\+y/l/) fc*7 
i^;K 4.4 - (4-7'^-;U->7 o^+Wl,) t'7 x^;k 4,4'- (4-^>^;b ->7 
n^^-iyjl) b*7x-;k 4.4'- (4-^x4- ->^>i7 o^4-->>»U) f7x^;K 4.4 
'- (4-\7*fyk>7a / \+->^) t*7x-;K 4 - (4-^>^^->7 □^+->/i/) 
-4- (4-if-;U->7 o^* h*7x^;K 4'- (4-^>f/l//7a^y^) 

-4- (4-7'oh';l/y7a / \+->;l/) b*7 4*- (4-^O^U •> 7 >;U) 

-4- (4-^+>;U>^ o*n+->;U) t*7x^/K 4'- (4-^>^-^->7 0^4- >;U) 
-4- (4-^\7*f-^->^ a^\4-:V;l/) t*7x^;K 4"- (4-7*0 t'^t*-/7 D [2.2. 
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2] *9 )V} -4->7;t*7x-;W- (4-^>^bb">^ a [2.2.2] * 

[2.2.2] OU) *^UsK+-> U— K 4-7'ott*7x-;H'- (3- 

7'Dt-4-^7f^7i-;^^'+->b-h) . 2-(4-t"7a. — -5-7 

> s 4-7x-^f'J^>> 2- (4-^>f^7x-;l/) f'J/>, 2- (4-^-7* T^VU 
■7*.=. AO fy^>. 2- (4-^>f;W4-^7x^.;l/) f'J-^>> 2- (4-^^f- 
JV** : s-7 — b*'jy>. 2- (4-/7;7x^) t*'Jv : >s 3- (4-^y?- 
;b7x^^) f'Jy>, 3- (4"\7>^7 * — Jl) b*»J ^> x 3- (4-^>^^^ 
+ ->7x^^) b*'J ^>s 3- (4-'\7'W+-/7x-7l') b*'J >'>s 3- (4-> 
7;7x^^) b*U ^>x 4- (f^>f;l^7x-i) b*<J^>x 4- 
-Jst—Jls) f'J-/>> 4- (f^>f^+i/7x-/l/) b*'J >>. 4- (4-^7*^ 
A>*+yy a. — yp) b*»J i>>. 4- (4-/7 7 7x^) k''Jy>s 4-7x^.;l/f 
U.y >-N-* + -> Kx 2.6-^-p-h U;Ub*'J 2.2-b'b*»; -y y-4.4 y*? ;U 

+'>i, 2.2 -b*b*U •^>-3.3-v ? 7t--;K 3->f M-7xr.^f'J y>, 2-(p- 
b»J;l/) f 'J. / > N 2 ,6-/7 x-;l/ f 'J ^ >f ©7 x-;k' 'J >Sx 1-7^ — 
Jlt'^S-JK 1- (2-^Wx^) b*^y*-/K 1- (3->f^7x^) b* 
^y*-;u x i- {4-/ ;u) t7 7'-;k l- (4-'<>f;i'7xr.;i/) 
y*-/k l- (4-^7'f^7x-;i/) b*^v*-;u N l- (4-^>fW+v/7x-^) 
b'^y'-^K l- (4^7>^*->7x-/t/) b^V'-zK i- 0->7;7x^ 
;iO k7 7'-;i'f©7x-;i't7 , /-;Hi, 2-7x-^f'J ~ -yy. 4-7x^.^ 
b*u i yy> 2- (2-^ f-^7x.^;u) b*>; ^ yy. 2- (3-^f^7x^;i,) try 

S 2- (4-^;l'7x-A) b*U i 4- (2-/f;l-7x^) b'V = : J 

4- (3-yf/l/7x^) b*'J ^ 4- (4^f;l/7x--/l/) b* V ~ / > N 

2- (4-^>W+->7x-;l') -5--Lf-/Ub*U ^ 2- (4-^>^;l^*> 

■7x.^^) -5-^yf-;Ub*'J ^ y> s 2- (4A+y;W + ->7x-;l/) -5-^+-> 

;bb*«j = y y. 2- (4-^>f;w+->7x^) -s-^yf^fu ^ yy N 2- (4 
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-;-^t+>7x^^) -5-A>+y^f'j = 2- (4->ry ~y -5- 

^>f^t''J = -^> N 2- (4->7;7x-;b) -5-^7*^-^ b*V x 2- (4- 

•/7/7i-^) -5- (4-7'f^7x^^) b*U ~ 2- (4->7;7x_^) 

-5- (fOf;l-7i-;b) b''J = 2- (4->7;7x-^) -5- 

;UT7x^;l>) b*'J ~ v>>. 2- (4-^>fW+-/7x^^) -5-->7V t* 'J ~ i> 

2- (4-^+y^ + ->7x^;b) -5->7 ; f U i i/> N 2- (4-^\^^-;U^- 
+ ->7x^;b) -5->7Vb*'J ~ 2- (4-^O^b^ x ^yU) -5- (4-->7V 

-7 j-— /U) f'J i^> N 2- (4-^\+>>'U^ x-^^) -5- (4-/7; 7 x — )V) t* 
»J $ 2- (4-^7'f^7x^.;t,) -5- (4->7;7xJi^) t* M ^ >? >^(D 

7x^f'J ~ 3- (4-^>^/U^-+ ->"7 — -G-s<>?-Jl,t' i) 

> N 3- (4A7'fW+/7x^;l/) -6-^.>^7b b* 'J ^ > N 3- (4-^>^-7b 
^-+ >7' x.n;U) -e-^'f^f'J^'yy, 3- (4^7'W*->7x^.^) -6- 
^T'^-^Uf'J 3- (4-/7/7xi^) -6-'<>f;l/fc'iJ^^>, 3- (4- 

•>T y 7 jl-jV) -S-^y'^Jlsh'V ?s >m<D7 ^—Jlst' 1 ) l-7x- 
;l/fn-;K 1- (2-7;;7x^;l/) b*o-;U N 1- (2-^ *—Jl,) fo- 

;K 1- (3-^/U"7 x-^7U) t*o-,>K 1- (4-^f^7x-;b) b*o-/K 1- ( 
4-^>f/l^7x^) b*o-;K 1- (4^7'f^7x^;l/) b*o-;K 1- (4-^ 
>*-;U;*-4-->7'x.r.;U) b*o-;K 1- (4-^-7*^^^ v-^x^/U) b*a-^ s 
1- (4->7;7xx;H b'a-^^CD^x^/Ub'o-^IS, 3- (4 -T7'^ •> 
7x^;b) -6-^>f;l/fh7-^^ 3- (4-y^^^-4-->^ x— /U) -e-^+i/yU 
7^h^v>> N 3- (4-7f;^+y7x^) -6-^7'f h 7 ^ > s 3- (4-^. 
>f-;U7f* >:7 i^U) -6-^>f;l/fh7^>, 3- (4-^>fm '>7x- 

-6-^y;l/fh7-7>s 3- (4-^>f^+->7x^.;b) -6-^7*^ ^-r- h 
vv> x 3- (4^+->/W+->7x^;l/) -6-^ >^;Uf" h ^ x 3- (4-^4- 
•/;^+-/7x-;l/) -G-'n^-WUt- h 5 V > N 3- (4-^4- >;L/>r*->:7 x— ;U) 
-6^7'f^fh7^>v 3- (4^7'f^t+->7xr.;l,) -6-^ >^^^ h ^ 
> x 3- O-^^Utf^/^x^U) -6-^+y-/l/fh7y> N 3- <\-^^)V 
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,u*y<;>. 2-7 1-/H-+/' u ;u+'>S£x 2-7x^-4-+; 'J 

2--b'f'J 2.4'-t*b*U 4.4'-fb-'J 4.4-C^ ^^-2.2*- b'b* 

ij 2,2-:6 , .2 , -r>'Ub*'J V 4 .4- *-^-2.2 - b* »J i^K 4.4- 

7 x - /U-2 ;W»«> ff'J^^ 2.2- b* f 7 * > b- b* 7 V 
2.3-b** (2-b*'J^^) ff^^Of'J ^b*7^>Ss 2.2'-t*; 
ij >^CDb**V "j >SL 3.3'-T 5;t7f^'A 3.3'-^ f^7f^>*fl) 
t -^ 7 ?U>^ 2 -7i;-4-(4-^oD7x-;l') ^7'/-;k 4-(4-b'-7i- 
-2-^ f ;l/f TV'-^f ©7 x-;l/f 7'/-m l-7x-MH-f h 
5-7DD-l-7x-;HH-fh7'/-;k 5-(4--^ha7 
x^U) -lH-f h7'/-/k 3-(2-b"U C^U) -5.6-/7x^-1.2.4-f h7"/ 
-/H©7x-^fF7V'-^ 2.2--bW = tfV-iW Z.Z'-tf* (4.5-v^ 
;^ '-/-^) f»tM;y'/-^ 2,2 , -b'f^7x>, 2.2:5\2'-r 
^ft7x>^0b^7x>^ 5-N-^W-(4-7DD^^) -4--fV 

+:yW7xi;K'^*f/-^ 5-7x^^-2-(4-f'Jy^) 
-;K 2.5-^7^-^^+ H 7-V'-^K 2.5-b*7> (4-7;;7x-^) -1.3.4-;* 
*-tf./_,K 2.5-b** (4-b'7x-;H ;K 1.4-b'X (4-^7-^-5- 

7*-yU**H-V*-^-2-f ^) -<>-b>. 1.4-b'X (5-7x-;W*f/-^ 
2--OU) 2-yf;N,5-y7x^;W+f/-^x 5-7x-W-(4- 

eVC^tO **1fV*-;WP<07 a— 2,5-^7x^-1.3.4- 
^+ty7'/-^ 2-(4-b'7x^;M^) -5-7x-;H,3,4-^+t^77'- 
,K 2.5-b'X (4-^W;;7x-^) -1.3.4-^^-/77'-^7x 
-;^+t^7V'-m 2-(2-b Ko*J/7x^) <>X^+tV-/k 2- 
^ ^ , u _ 5 _ v ^ - ;L ,K y X* * If - ' W* © 7 * - ^ > ^ 4- •/- 4 ' - 

{4xyv-)V-\-4)\>*) 7th7x; a 4-- Us^/-^-h;p) 7x; 
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-/K 2.4,5- h 'J7x^M $ *'y*-;k 4.5->'y ; 

1- ;K>X-f $ ^'v'-;l/f©7xz;K>X'f ^ yV-;!^ 2-(2-t*M y;l/) 

^ y/-^ofj -y^yx-r ~ yv-;u*i N 2-7x_;k > k-;k 

3-(2-— h o h'^.;U) -l-7x^;K > b'- JlsW<V7 > K — 1-y^ 

jr-^^y^ L/>f©7x-;l'7-7^ U>£lx 2-y h UT^y, 2.4 

-■^y — /U-l.3,5- h >J Tv>, 2.4.6- h V y o-^U-l .3 .5- h'J7^ >^<75y 
^ h 'J T>" >|| N 4.7-^7x-;H,10-7x7-> ho'J >^7x-;l,7x 

^IjOiLTlis t*7x^;k p-^-7x^K 4'-^>f;H->7;t"7x- 
;U N 4'- (4--K>^^y — -f^7;t"7x^k 2-7xJi;bf'Jy>SD : 

2- y x^;b+; >; >*<^tf^n-s 0 

(DA1-X2- A20S^ij 

ttz, —f&JZ, (3) (C^-T K-/<> h (A1-X2- A2) iLtli, i*?^ — 

y*o/N*y N l.l-y7x^-2-7'o/<y-yK 3,3-^7xz;H-7'D^V-;k 
•^7x^;l/7-trh-h'J;k l.l-^7x^l/7-tl^> x 'OXb Ko-;k 2.2- 
y7x_^x^;-;k 2.2-/7 ^ — jIsJL^-jVT I > N y7x^^7-7^> N 
2,2-/7x^;l,7'Dt^>i s 3.3--yy^^;l,y*of^>6le N 2.2-^7x^;U7 < 
□ h U ;U N 3,3-^7x^;1/7'd tVl^T = > s a . a- y y jc 1* V y 

>y^y-^ s ^7x^!/-2-b''J/;M^A y7x^;H-f'Jy;l/^/, 

^-2-b , 'jy^h4-+yA x 4-^<y yvi^ yf-Ty*-;k i-<-<y yVb-2-y 

= y'y'-;u s ^/7x; >t Kv'/y. <>v'7xy>^ ~ y N 2--<y yyu 
7— u y N i-^> y/i/-r = y'y' u > x 2-Ky yyuey yy x 4-^<y yyub*'; y> x 

3-<>y;|/b*U-/> s 3-(t*a-;U-W;l,y b'J^A 4.4'--y ' h+y 
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•<>7'b h"o-;K 2-<>-//K>y^7^3-;K 2-(4-?dqK>^) b* 
'J : s > N 4-(4-? a dK> -JjV) b"'JyA 7;/^7i-^^A ^oty 
7x^;M ^>v 9 a □ ^7x-;M ? >x 2-"<> ^ ;l^StF6fc. 2-(4-?oo 
'Ox/lO f'J ^>s 4-(4-;ooK>-^) b*'J^>x 2-t Ko + yy7i- 
;U,<?> N 4-bKD+-/^7x-;M^>x4,4'-^fU>t'X (N.N-xV 
T— U >) . 1.1- (^fU>-/-4.1-7i±U» t"77U-f i Kx 4-(4--^ h 

f'J^>. h 'J7i->»^ 2.2,2-h 'J7x-;l^7-tr h7x; > 
h'j7i-^^^>> h 'J j. — Jl'J $ J —J\s^ h^x^/Mf^'aT'f K 
h 'J 7i^/M -tWU? D^-T K> h 'J 7x-^y f-A^ Jlt>7'? > N 4-^ □ dK 
>V*b Ko-;k i4'-y7;WDK>y't Kn-^k 2 ,3 .4 . 5. 6-^ > ^ ~7 JUyt 
oKyy'b Kd-;K 2.2 -^y f;l/t*K>/;k 1.2-^y ^— ^ir? > N 1.2- 
y7x-yH,2-i?>^-^ l,2-^7x^;bxW; A y-Psc—Jl?' 
'J^4->A S 2.3-v ; -f'J ^^-2.3-^'^ > ^tT-v'K 1.2-f* (4-f'J^^) ^ 
> N 4.4 '-xf L/yy7- U 4 .4 ' - ~ y* -2. 2 : J / f<> I^K 2- 
7 x?>f;K> C/^T Aa-;U N 4,4'-h'jyf l/>yf'J-/A trans-X^-;U 
K > N cis-Xf /l/'O^ v/-7i^:;b->? D7"a^y 4,5-y7xx;kl,3-y 
?T^y-;U-2-?r 2,3-^7xX yUMTK^U-f ^T-tr^U> N 
trans-4,4-^7 ^X-^^^O. trans-4.4 -v^ h + -/7;f;K>, 1.2-b* 
X (2-b* 'j -^U) trans-1.2-b*X (4-b*'J y^U) jh^ U > x trans-1- 

(2-b'»J^U) -2-(4-b ,, J x.^-vy^ 1.4-fT. (^f-^X^U^U) 'O-tf 

h <J ^ xx;bxf 1/> S l,4-y7xX/H,3-7'^^x>, l,4-/7x^ 
:7':?>M> N l,6-77xx;kl,3,5-'\+tF'JxA l,8-y"7xx;hl,3.5,7- 

l^t>GD£LT(i N ^7ix;M^> s trans-Xf-A'O, v 5 ^ — jVT^r^- V > 
1.4-y7xx;hl,3-77 £>*l£o 

(DA1-X3- A2<D^WJ 



973011QA1 I > 



WO 97/30119 



PCT/JP97/00385 



3 0 

£*: s — (4) {C^rT K-'<> h (A1-X3-A2) iLtd, ^7^ 
— 7^;K O itJl^ — TJV^ lJ^xy + y'O-tr^ 1 .4-7 i J 4- •>'<> 
-tr>x -^7 9 >x l,2--/7x/ + yi^>, l-y7y-3-7x; + y 

^<>-tf> N l-y7;-4-7x; + ->^>-tr> N 4-7 ; / 7x^x-f;k 2-7 
X ; + -/7^'J >s 2-7x; + ->7-'J > N 4-7x;+y7-'J > N 3-7x^ + 
x^>XT^T-'t K N 4-7x; + -/K>X7^fb Kn 3-7x; + /K>X7;l' 
-r t K/7; b KU >x 4-7x;+->K>X7^ft K->7; t KU >x 2-7 ^ 
y+ySliK. 3-7xy + ->3cm#SE. 3-7x7 4=->K>^7/l^-yK 3- 
7x; + ->7x;-;k 4-7x;+y7x7-;k 3-7x;+->7x^l/7-t h 
^- h U )W 4-7x; + y7x^;L-7t h-x\ h 'j ;K 3-7x7 + y h/bai> x 4-7 
x^ + y h^x>, 3-7'a ; e-/7xx;L'i-f;k 4-7'o ; e^7x-;l/X-f;k 
3-^ a □ y7 jl^.;Ujc — 4-^dd-/7x^;I/X-t;I/, 2.4.6- h'j7'ot 

•/7xX/U-f;K ^>^7'D^7xx;l/X-f;k 2,4,6-MJ?nay7x 
x;l/X-f /K •^>^^DD7x^;bx-f /k 3- (4-?DD7x7 + y) K > 
X7^f t Kn 3',5'-/'<>y;W + y7th7x; > N 3.4-i>^<> ^yU^"^ •> 
^>X7^ft F\ 1.3-i^> ^M-4- >-2-7d/nV -/K 2 .6- :^<> •;y,'^;^- 
4-->h>'^JC> N 3-(3,4-y'7Do7x;+y) <>X7^ftH; 3-(3.5-v^o 
o7x; + y) K>X7/kr't K\ 2,4-^xhD7xx;k7xX^x-f;k 3- 
(4-^ f^7x J *-•» ^<>X7;krt K N 3-(4-^ h + y7x;+i/) ^>X'7 
;I/r-*t Kx 4-xhD7xx;k7xx;l/X-r;k trans-7. */U^> F\ ci 
s-X b\ 2-T ^ 7 -3--<> v^^-xf'J </y;k++i/ 
-T>K-/K 2,4.6-h'J7x; + y-l,3,5-h'J7y> N •^'<>V*-18-? -7 7 >- 
6 X •/^>y*-24-^5 7>-8 > > 5 K > V-30-? =y 7 >-10^COi- t^£Hx ^7i 
— j\sX>;l>y j Kx y'7x->»l/y7;^7^ H\ ^7 i — >>U;^U7 * > N y7xx;l 
7x^*4^> Kx 3-77^^ ^-4-jx. h o 7 JL—Jl, s^j\s7 j Kx 2 , 2 '- ^f-^^.f. 
#6&x 4.4'-^* t"X^ -;k N 4-7i;4'-xFD7xx;^;k7-( Kx 
2-T ^ /* 7 i-=.;U^X;U7 -f Kx 4-7;7 7xx;b-?X;k7^ h\ 2- (7 ■ -;U 
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^jUTfr—Jls) 7t|-7x7 a 2- (7 j- — )\,7.)\<-? *— AS) T— V 3-7 ; 7 
"7 x.— ^7^7 * > s 4-7^7 jl — jIXjU? * 4-* o 0-7 a — ^^i^;U 

2-^ho7x-^y7;l/7^ K N 3-^hD7x^l/-^;l/7^ Kx 4-— ho7x 
— jlit^jls? 4 h\ 4-^ h a? i^/UXyU? * > N 4- (4-— hD7x^./b7;l/7 
7— 'J p- h 'J /l/-/7;l'7 -i h\ 2.2'--7t*'J i^U-77/lx7 -r K„ 4.4 

■-^ey w^7^ k\ (5--^ hoeu -;>">) x 2.2'-^^- 

^fc*7 (f'J^> N-;*4--:/K) . 7^7 'J ;Ui77;U7 4 H\ 7;b7 V ;U7/U7 
4 Kx 2-7 ; ;-5-(4-^ho7x-^7;l/7*-^) f7'/-^ 2- t Kn + y 
-2-^-7^^:77.^7^ b\ l-O >?-b>7.;U7 * — /10 <f;f/-;K l-(p- 
h;l/jc>x;U7 * — ; /V -^k l-(2-^->f-l/x;l/7^--^) 
-1.2,4-MJ77'-;k l-(2-^->f U7;b7t-;l/) -l,2,4-h , J7 , /-W 

y7x^l/7*X7x-h, •;7x^7^7>77-f hs >'7x- /U7 * 
77-f a •/7x-;1^7^77'( >t + t-f Kx ^7x^7^X7^-/^7 
•y •> K> 2- (^7x^.^7*X7-( 7) K>X7^ft K< ^f^^7ii*7 

Ll^Oi LTfix -77x-;l/x-f;k K>-7^x-f^ y7x; 
+ >x l,4-/7x; + -/^>Hf>, y7x^7^7^ F\ ^x-x/UX 

;U7 * >x 77 jc^;1/7;U7* + -> KtSj&<3*»f £ft<5« 

*/Cx — (5) IC^-T K-'<> h (X4) £ LT(ix 7xt>h U>x 2- 
7tf;b7x7"7hl/>x 3-74r^;U7 h U7 N 9-7-t?^-vl/7 x. > h U 

>x 9-7 = 7 7 h U>x 9-7*D*7xt>hU> s 9- ->7 7 7 * > h U 

> s 9. 10-77 ^ ;7xt> hU>x 9.10--7b F'u7x7-> hU>^ 4H->7a 
^.>^[def]7x^7 hU>x 9,10--7b F'd-2-7x7-> h L/>7'f-'J y ^T-> 
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Ks 3,6-/7x- >V-? hU>, 2,S-i?7x-;b7x7-> h 9-t Ko 

> + y > N 1.2.3.4-f- h?t Ko7x7"> h U>-l-# >l?<DTi^> h U 
7 ;^U>, 2-T = ;-7-7'o^7^l/>s 2-T S V -3-7'o^7/W W 
2 _ 7 : ;-3-7'Dt7;Wl^; 2-T ~ y-7-7'n€7;^ 1^7 >> 2-T ;A3 
-To^-9-t Kn+y7WU>s 2.3-'<>y'T;U;* U > N 2-7'o^--hn 
"7;M"U> N Z-T-bf-J^y ^ U > N 7,3--?7D J t-2--hn7/WL'>> 2-7' 
f;b-7->7;7WL/>v 2-T i do-9-7;I/U7 2-T ~ 7-3-^ □ 

D-7-rho7Wl';>, 2-7^-l,3-^o^7^U^ 2-T^y-3,7- 

u-<i--7 jv* i-T ^ y-9-T;M- uy 2-t i ;-9-7;wi/; >s 3 

-T = ;-9-7;WUy 4-T $ /-9-7ML/; 2-T ~ y-4-t Kd+->7 
;U^-U> N 2-T-tr hT E K7^U>, 4-T-tr h7 i fr* U S 2-T 

4r hT ~ K-7-7/Wl/y >> 1-T 5 7 -7-~ hn7;WL/>, 2-T i y-7-— h 
u7M^>s 2-To*T;U* U > N 2-T' 0^6-9-7^^ 2-T'a*-7-~ 
hd7/U^-U> N 2-7DD-7-^hD7/Wb>s 2,7-y7;;7WU>> 3.7 
-i?T i J 2,7-y7'o^7^bX 2 . 7- i^o *-9- 

T^tTU y > s 2,?-y;DD-9-7Wl/7 2-*^y ^-A-T ^ /7^tM/> s 2 
-v^ f;l7 ^ 7 -9-T A* 1/; >s 2-^ f-^T i y-3-— ho7WU^ 2.7 
-^-ho7;Wb>> 2,7-^hD-9-7;^U;>s 3,7- ho-2-> 
y7Wl/'A 2-if^7;7-8-7;^U;>s 9-if^7^U>s TAtf 
T>r->. 9-7;WU>» 2-T )\s*\syi])Vm- : sT JU-rfc h\ l-T/U;*^ 

>77,0/*'>g£. 4-T/U;f i^^^*':^ 9-t;u^- u >^7^^'>S?n 9-t;U;*-u 

>y ^ y 9-7^1/7 > x 2-b Kd + ->7;^ U>x 9-t Ko4-->7/W 

U> N 9-t Ka4-->-l-T;U^-U>^7 7U^*>K^ 9-t Ka*J/-9-7^ 
**>B£. 2-tKD + y-9-7;WU;>v 4-t Ka + v/-9-7^u; 9-T;U 

>-l-/7;U.-K>g|e N 9-7/WU;>-2-^^'>^ 9-T;U7TUy >-4-t7 
;l-*'>B£s 2-7;l/^n-9-7;WL/y>s 2-7/Wn-7--hD7Wl/>> 9-h 
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|.o7^i/> N 2-— h a-s-yjiyf u; 3-— ho-9-7/U;* uy >s 7--=- h 
□ -9-^4-7-4-7^ U>77;U*'>fi£, 7-- ha-2-(2.2.Z- h 'J7^d7* h 
T i K) 7;^U>x 9-7x-;U7yWb>s 2.4.7- h 'j 7 aa:7;M-U> N 2. 
4,7- h «J ^od7W Uy >> 2.4.7- b U-X ho-9-7;Wb; >H(D7;M" U 
>^ t^x-U >. 2-7Wt*7i-U>s 2-t*7x- U > /U*' >g?l?CD 
t ' 7x -b >$g x T> h^-tr>. 9-7-tr^-;U7> b^-b>s TU-tf'J 1-7 ^ 
;7>h74r>, 2-7i;7>h7t>, 1-T ^ T > h 5 4- 7 2-T S 7 7 

> y V. 9-7> h^-b>77/L'^'>K. 9-T > h -?-tr >*7;b;K— h »J >»K 9- 
T>h ; 7-tr>y^y— Z,6-J>bKn7*h7*^>N 2,6-/b F'o+->7> 
h >. 9-7 > h77;l/ft K N 9-7 > h7 7^fb K^+->A N 7> 

+ y 7>h7 + ;>-2-*^'>if> 1.2.10-7> h5-tr > h Vtf-A^ 1.5- 
t Kn+>7> h^^y >. T > ha 9-7> ho-h'J OX7 > h o 
>n f7> f.U> v 9.10-t*x (7x-^xf-;b) 7> h7-b >> 5.12-b'* (7 
x-;l,if;l,) 7 > h ^-tr 9-7'o^7^rt7f >s 9-7a^7> h7-tr>, 
2-(tert-T7*7Vl^) T>H^-tr>s 2-(tert-"7*^U) 7>h^4-y>. 1-7 a o7 

> h v-tr 2-7nn7>h7t>, 9-7 an7>h7t> N 10- 7 a cr-9-7 > 
h > y 7y — ;U N 10-7 no-9-7 > h 7 7^ft K\ 1-7 od7> V =7 * J 
> N 2-7nn7>h7 + ;^ 1-7 o a-9. 10- -^7 > h 2-7a 
a -9. 10-^7 x-;b7 > h-7-tr>. 9-(7oay 7> h 2-7 o a 
f-*4^>7">-9-*>. l,8-7tKD + y-3-yW>h7 + ;>v 1.2-^7 

;;7>h7+;x 1.4-^T = yr> h^+y i.5-/7;;7>h7 + ; 

> N 2,6-^7; yT> h5 + y 1.2;5.6->"<>y*7> h^-tr>x 1.2;3.4-x 
OV*7> h^-tr 9. 10- ^70^7 > b^-b > N 9,10-77no7> h7"t> N 
l,5-y7oD7> h7*/>x U-^do7> h7 + ; >s 9.10-^b KoT 

> b^-b>> 2.3-^ b Kn-9.10-^b F'o + ->-1.4-7> h ^ -tr > ^ 9.10- 
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•^b Ko-4,5-/t Kn* lO-^tf + V-2-T > h 5-fc>77^+'>g^ 
bKP+y7>h7 + ;>^ 1. 8- {/ t Ko + >-9(10H)-T> h ^ -b > s 9.10--^ 
y ^;bT > h^-b> s 7.12-^y f-;U'<>'/[a]T> h ^-b> N 2.3-C>y 
if »; > N 9. 10-->^ ^—)VT > h-7-b> N l-7i y-2-y ^-;bT> h5 + y > N 6- 
y ^U-l.3.8- h'Jb Ko+y7>h7 + ;>, 2-i^^T > h > N 2-i^ 
A-T> h7+;> s 2-(b KD+yxf^) T> l-^ + y > N 1- (y ?-7UT $ y ) 
T>h^ + y>. 9- (yfyl/7;;xf;l') T>h^-b> N 9-y ^;UT > h ^-b 
>x 10-^ ^;UT > h ^-tr >-9-/7 7b.-K^->T^T-'h K\ 2 — ;l/7>h7+y 
> N 9-- hD7>h7t>, 9- (2--hDh-^) T > h ^-tr > N g-;*- + y-gH- 

> h^-tr >-3-7'7>'b^+ >T J K-10.10-^^-*1f>f Kx 9-** V -9H-^tTT > h 
v-tr >-3-7t7^4-:>K-10.10-v ; 4-4-^-r K N 9-7x^;l/7>h7-tr> N 9-fcr^b 
T>N^-b> s *:M>1fll> N +yt'»J>^ 2-4/ if U >/7;|/.-K>», 2-+; 

-f K\ > N l-T-bT^T^y -;K T-b^T^U > N 1-T S y 

7^U> N 2-T ^ 7 7>-T? b> s 4-T ~ y-l-7^:7^U>77^*\=L h y ,u N 2-T 
$ y -1-^-7 9 U>X;U7 * >g£ N 4-T ~ J-l-1-7 9 \sV7.)V7 * >g£ N 5-T i 
y-2-7^^^ U>x;I/y * >S? N 8-T i J -1-1-7? is >^)V7 * >g£ N 4-T = y 
-1.8-7^7^ 'J v ?T>'W h\ 4-T = y -1 .8-7^7 ? ^-f $ h\ 3-T = J 

-l-±-7 -y ?T v > H\ 3-T $ y-2-7^7 h-;U N 8-T i J -2-7^ T 

l-7;;-4-^hD7-7^U>, 1.8'-t-X (t/d^jc^I/) t^^^U>, 2-T7'o 
^e-6-y h + yt7^U> N 4-i7 □o-1.8-M7K^-^^ „ l-7aot7^L/ 

> N 4-7oo-l-7-7h-;k l-^DD-8-xhD7-7^1/>, 1,5-^7;;t-7 
*^> N U-/7; y^-T^b> N l.l-VT x J 9 Vy^ l,6-y7'Dt-2- 
t7h;k 1.2-y'tKD + yt7^l/>, l,3-i?t Ko+yt7^l/>, 1.4- 
ybKo+yt7^U> N 1,5-yt Ko+yt7^t/ a Ko + ->f 7 

^ U->x 2.3-^b Kd*->^7^ U>x 2.6-^b Kd + vt^T:?' U > n 2.7-^b 
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Ka+->t7^L/>, 1.4-^b Ko+->-Z-t7 bJ -j 97 > Kx 3.5-^tKo 
*i/-2-1-7 M -;9 7 : s Kx Ko+>-2-^"7 h -f v 9 7 i/ b\ i.3-v? 

- hDt7^>^ l,5-/-ha7-7?U>^ 1.8->?— hof7^ U> N 1-i h 

+ y-l-t7h7^ftKs 4-y h + y-i-t7F7^ftH\ 1-^ h*>^7? 

^^.>-4-^ hat7 h 1-^ 9 2-^ ? U>x 

^ ^-;H-^-^^ >T-tr^- K 5.l2-^7^-tr + 7 >x l-t7h7^ftKs 2 
-*-*7 h7^f t h\ ^-"7 9 Is >x \-f-?9 U>7-th7; h\ 1 .4-^3? ^ U > 
^^;U^>g$s 2.3-^-7^ U>^*/UsH>Kh 2.6-^-7^ b > >g£x 1- 

^-7^U>x^y-^K l-±~79 U'sx.9 J —J\><s 1-1-7 9^^*91—)^^ 2- 
7^7^l/>^;- >k \—)-?9 \s>*?-)l>Tl >x \—jr~9 9 U>X;U*>ffi?x 
2-^7? U >*;U* >B£x 2-^-7 ? U>^-*-/K l,4,5,8-t7^U>fF7* 
;UjK>ttS*T h\ 1.8-t7^'J^7W h\ 1.8--*- "7* 

;U-f S K\ 1-^-7 M7 77y Kx 2-^-7 h y 77 > Kx 1-^7 h-^K 2~*- 
■7 b-;k U-t7h^7Ax 1.8-t7 h^Uh>s l-t7f ^7-lrf- K 
2-^ 7 ^-;u T -tr7=— h N 1-^-7 f-;USlFB?x 2-*-:7^HWfc N h- 
h "J/k 2-^7^^7-tr h y >k 5-(l-^-7^UT ^ ^ ) -1.2.3.4-^7 h l> 
7'/-;k l-t7f/^fl'- hx l-t7f^7*of^^-hx 
^ T" > N l--hnf77l/>v 2-^hot7 7U>v 3--ho-1.8-t7 7'j7 
*T>'W K-7-f Kx 4-— ha-1. l-±7 9 U y 97 Y=7<< h\ 2-— ha- 

h-;K 1-— baV-Z-i-y b-JK 2-— hoV-1-7-7 h-;k *-"7 
7- J l-7x- )\s±-?9 U>x N-7x-W-t7W;^ N-7x-;H- 

v>Oy*X^<^uy >x v?^>V*XKa-;K v?^>V*X-<n> N 5-7DD-/X 
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©X5<D^WJ 

— 1SGS. (6) K^t" K-/<> h (X5) t LTIt 5-T ~ 7-6-~ h o + 

y y > N 4-r = y 4-y > N 5-t > N 3-t + 6-t ^ y 4- 

y y > N 8-r y > N 7.8-'<>v*4-y y > s 9-^'n^-4-y y > N 7-^ od 

-4-b F'7 U > N 5-? oo-8-b Ko + y + y U > s 4-^ a p + T-^y > x 

7- ? ao + t;k/> N 2-^oo+;'J > N 4-^aa+y 'J > N 5.7-^7*0^-8- 
t Kn+-> + y y > s 5,7-^DD-8-t Kn+y + y y 4.7-^^ aa^y 
'J > N 4,8-yt Kn+y+;'J>-2-^M:>i, 2,6-yV f ; ij > s 2.4- 
y^W^'J A 2,7-y^W;'J>, 2,8-y^ W^'Ja 2.3->y^ 
;U4-y y > s i^-^4- b Ko+y-7- h 'j7^Dyf;l/-3-+; y >*?;U;K4--> 
V— K -31^^2-^y y >*7^**4--> \y— K 5-b Ko + y-8-- h o4-y y > s 

8- b Kn+^t^y^ 4-b Ko+y+y 'J > N 5-b Ka+y + y U > s 2- b 
Kn + y+y y > N 8-b Ko4-->4-y y > N 8-b Ko + y+y y >N-*4-> Kx 

3- b H'D+y-2-+y y >y7 7U7K>B$s 4-b Kd*->-7- h y ^yu^t-ny *-;U-3- 

4- y y >^;i,^:>g$ N 6-y b4-->-8-^. ho+y y > N 6-y h4-->4-^-;U:/> x 6 
-y h4-->4-y y > N 4-y h-4-->-2-4-y y >*7A-**>g£ N 6-y4-;u4y y 7- 
y ?-;u4-y y 8-y 4-^4- y y > s 8-^ h o+y y > s 5-— h a4y y >^ 6- 
— h n+y y > N 4-— hD+y y >n-^4--> k\ 4-y y > N 3-4- y y >*7/u#.=. 
h y;k 2-4 y y y*;^'7;bft K\ 3-4- y y ytt^-KT/b-rfc K\ 4-4- y y 
>^yU^'r>'UT-'b Ks 2-4- y y >^j;^'>Sf s 3-4- y y >*7;U*'>6£ S 4-4- y y 
>*7;U*'>B£ S 2.4-4-y y >5*;f-^ x 2-4- y y >^*-/K s-^-T V*o [4. 3-a 

]4-y y > N a, a. a- h y ro^+t^-y' > s 7-( h y ^M-ny -4-4-y y 
>^;*-;K 7-( h y y a,* u -4-4-y y y -^cd4- y y i-r = 
y *r 74y y > N 5-r ~ y ^ v4-y y 4-^n^--Y y + ; y >s 5-b Ko+-> 
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y y «J y v^^fxf-f y u 3-y y + y y 

m;;k i-y y*y y >*7;M-'>6fcs ^y + yj^^'^ i.5-^y*-yy 

5 .- hD^ y+y y >^-rv + ; y 5-7i^> k-;k 7-r-tfy > k 

-;K > K— >»K 5-^a*-f > K-^-3-T-trf- y 9 7 •> H\ 

l-^;uy > K-;K 3-y > K-yU^^»K— h '^K 5— f > K-/U^^+'— h y 
vK 1.3- ^-^U-f > K— ;K 1.2-i?yfM>K-^K 2 . 5- y ^ ^^-f > K- 
;K 2.3-/yfM > K-;K 3-(2-^^^/UT ~ yxf/l') -5-^ h+ y-T > K 
-;U N i-f-^ > K— ^-2-*yb»K4-->U— hs 5-"7/M- a y > K-;K 5-7;U 

y p'-^-D/V-;^ 4-t Kd*W> K— 5-t Ko+W > K— 5- 
b Kn+y-f > 5-t Kd+>>-2- < > K-^;Hf>»N y > K 

-;K 4 > K-^-3-T-fe h7; Kx W > K-^-3-fi1?& % y > K-^-3-b 

Kn ^ y y-)v-i-7m V— v y ;k y y K-;u-3-t ^J'Jv^t y k* y > 

*'+i/7;i'ft K> y y K — yu— 2— ^7 jvitf yfi£ N y > K — ^-4 a* <-K y S?s y > 
K-yu-5-*^^*ys?> 3-y y k-^'^+-> y y ^r -y h\ 3-y > K-^y 

a ^7->h\ y y >ljtx 3-y y K-^T-b-x-- K 4- 

^ y K-^T-fe"^- K 3-y y K-AT-b h— h y 5-/- h + ->/7 i >v 5- 
^ h + yy >K-;K 4-^ h*yyyK-/K S-J h + W>K-^-3-*;^' 
>BSx 5-/ h + y^>K-;Hm 5-y > K-zW-^^'+yT^ 

r-'b h\ 4-y* h + ^-l-^fMyK-^k 5-> h + y-2-^fM>K-/k 5- 

/ v ^v-i-t =f-)\,-z-<( y k-^usfKx i-s *>\"< y k-;k 2-/- ^;by y K— 
;K 3-y- -f-;uy y K-;K 4-y ^-;u-r > K-;K 5-y ^;uy > k-;k 6-> f-^ 

y > K-/K 7-^f/K> K— 2-y ^;U-3-y > K-^ilFKx 2-^ -f-vU-f > 
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h o-f > K— ;K 5--^ h o -f > K — ;K 2-7x-/W > K— ;K 3— f > K — 

<-K>S£. 2-+yf;y-yK To+-t*-y> N 2.3-trx (yo^/f;!/) 4-y-tf'j 

> N If'J > N 7 ,8- -J y * )V7 a*-* it 2-y * )\,*c J if U >x 

5-y ^u^ytf u > N 3-y ^,u-2-+y if ij^-^s^+y -tf >y«j> N 

•>y U >-4-*7^*'>S£^<D->y »; >£g x 4-t Ko+y+f/'J > N 2-y ;U#X 
hf7V'J 4=-^-V*U >^<D^^-y*'J >£P£(7M = ^VfU x>||. 2-T = y 
^<>Xf ~ ^'V*-;K 'OX-f ; 2-T = y-5,6-yy ^;U^>X^ $ 

Xy'-;K 4-T-tfK>x-r = ^v*-;k k>x^ ^ xy*-;K 5-^>x-r ~ y/ 

-jV-S-tuistiyW^ 2-y JUijy' h-Oy'-f $ ^v*-;k 2-^>W ~ ^'y*-;U 
T-trh-^MJ;K 2-(?oDyf;l.) ^>X^^V-;K 2-(4-7/^d7x^. 
;U) -1-y ^;UK>XV ^ Xy*-/K 2y;W7'h-5-z ho-OyV $ ^y"-;K 

2-y ^a-'Oxv ^ yy-JK s-s j-jwoxj i y*/-)V^ 2-(yf-;M;^ 

X h) ?V-/K 2-y FuK>yy i ^v-/K ho 

S 2-7x-;K>y'^ ^ XX— 2-(2-t*M -y;U) K>x 

<f $ XX- ;k 2-(4-f7W^) 'OX-r $ XX- ;k 2.5.6- h y ^u^<> 
XV $ XX-^coOX-f ^ XX-/MS. 5-7; y >XX-;K 6-T = y 
>XX— 3-7 0D^>/7'-;k 4-? a o-f y^'y'-yK 5-70D^>f/ 
— ;K 6-7dd^>^7-;K 3-7DD-5-zhn^>^y*-;k -f>XX— /K 
5-— hn-f >XX— ;K 6-— h a >^y*-^o^ > Xy*-^£I N ^-7f' J 
>n ?-7i;-2,4-y^f^7-7f'Jy> N 7-7;;-4-y W,8-7-7f'Jy 
> s 4-t Kn+->-7-yf;H,8-7-7f-'j ^ >-3-*7;UtK>6£I?<d^--7 ^ V 

> y* h 'J7 y*- ;k 5-^. hoK>/hij7 y- ;i^<d 'O / m; t x- 2- 

T I / -6- 7no7''J > s XV > x 2-T ^7'J 7f->> 2-T $ y -6-X U 
>f-^--;U v 6-? doXU > N 6->TyXU>. 2 .6- ? o oX V > x t^4-!7- 

>^> N 6-y^A-X 1 ; > s 6-(y ^i/*-;*) xu ysp^-ij >$g N 4 _ t = y_ 6 _y 
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}Vt>-?' h f?'/ ; C3.4-d]f 'J = S?> N 4-7;n'7 , /D[3.H]t'U;/>, 4- 
t Ko4-yf7V'D[3.4-d]h'U ~ 4-^ h -1H- b*5 V*a [3 ,4-d] b* 'J 

c .^^©fj i ^> b7'/-m l-T-b^^-lH-1.2.3- h 7y'-M4.5-b 
] b* 'J ^ f 'J ^ > h l> TV'-^IS. 9(10H)-T ? U K 6.9- 

■s?uu-2-/ h*-->T? >) 1.3-yt Kd^/-9-7^ 'j ^ >^;^f >K N 

9-t Ko4-->-4-> h + >T^»J> ! > N 2-^ f-;U-9-T^ U i? >t! Jlstf* >T JUf 
t h\ 10-^ ^-;U-9(10H)-T>* U h\> N 7 x - ^9-7 'J •/ > ^7 •> U- h 

l£<DT? 'J i>>|g. 4 i J 'K>^k >f ^ Af/K>, 7^;U/<-7H? f> N 10 

t H atUl"<^?-et'>m(Dt>Jl"<-?-tr b'>£I N :7x.^-^>, 3-7i;-9- 
3^1-)l,t> )l'<— ;K rtJW<V'— ;K 3,6-/7'o ; &^^<'/-;k ){,/< 
V'—jK $-jLj-jl-Z-t>jl^<y'-j\,Jjjm5-i/JUTJl'7-'t h\ 2-b Ko^^tj^U 
/<V— ;K l.4.5.8.9-^>^^ + )\"<V-)V^ 3-7 ^— Jl'<v'— 9- 

5-^ao-l,l0-7if >ho'J> s 4,7-yt Ko+i/-l,l0-7xf>hoiJ 
2,9-/^f^H.7-y7i- ;U-l,l0-7xt> Ha 'J 2. 9- >\y -tWI>-1 . 10 
-7xt>ho'J> y x.^- > hn'J/, l.7-7x.^> ha 

»j l.l0-7i^-> ho'J> N 4.7-^x.^-> h a 'J > N 4-> ?-Jl-l,lO-7 ci- 
>hn'J a 5-y ^-A-l.lO-7 hD'J a 5-.T. h a-1. 10-77 i^- > b a 'J 

> x 3,4,7,8-7 L h7^f;l/-1.10-7xt>ho | J>ll©7x7->hD'J>JS x 2. 
3-Ov*7^>. 1-M h4->-2-^<>7*^^ yilfcXym, 2->fM>'/7 7 
>^<>7'7 7>i, ^>'/77A 3-7;;-2-n*^-^> , /77> > 
2-^ h+ > ^>'/7 7 >f(D-K>7'7 7 >S* ^-tf>7^>. 9-b Ko+->4 
-*>-r> N ^?f+-^>7 i >-9-^-> N 4-tf->-r>-9-*7^+*>g£ N 9-4-'7->7 i y> 
^c04^-7->^>^ -f-T^-^7^ 3-T-tr h + ->^T^"7-r >f0f77"7r> 

x. •K> , /ft7z>t+t'f K^^>W7x 

>3S N 2-^;W7'h / <>XW/->'k ^OX^J-^-y-y'-^K 2-;ddK>X 
^-^ify'-^K 2.5- -J/ ^-Jl^^OXyf^-^V'-Jl^ 1- M-)V<^X**r )V 
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I xdzd^O'S+TV'-JV^ 2-7iy-6-^DoK>-/f7'/-;k 2-T i 

;-5,6-^f;K>7'f7'/-/k 2-7;;-G-xh + y'<>7'f77'-;k 2- 
h + -><>y'f7/-;k 2-7i7-'l-^f;K>y'f77*-;K 2- 
7;7-6-yf;K77'f77'->'k 2-7; ;-6--hnO'/f 77-;k ^<> 
V'f7 7'-;k 2-y;^7'K>7'f77*-;k 2-7 o o^Oy'^Ty'— 5- 
^Dn^77'f77'-/k 5-^ □ yl/^T" h / <>7'f 7V'-;k 2.5--yy 

^;UK>y*^-T */— ;K 6-ih + ->-2-K>7*f 7V'-^7;L-7* >7 ; H\ 6- 
ih + y-Z-^Wyh'O/^y-^ 6-^ h + ->-2->f ;K>Xf 7 7'- 

/K 2-y ^7U^>y*^7y*wu3?cDK>y-^7y*-;Mi N 2.i.3-^>y>7y7 
y*— ;K 4--ho-2,i,3-^>7'f7-;7 y* — > y ^ y y T y" — ;M£i x 
y^y^T^y. 2-^Do7x7f7y7 N 2-(h'J7^D/f;b) y ^ y -7- 
7^>. 2-7tf ^7 x 7 f 7 y >f «7 x 7 f 7 y >S^i i'A^lf btl^o d 

y*y-7> N y^Oy'^-^y i +-^>^> N l.7-y xt7ho'j> v l.io-y 

xt>ho'J>, 4.?-7xt> h □ 'J >Wfi<mft>ft2>o 

©A1-X6-A20P:WJ 

— (7) i:/TtK-^7h (A1-X6-A2) <h LT(i N 
;UT ~ > N y7x-^7; >-2 . 2 - frX >g? N N.N'-v^y i — ;U^< > x > N 
N.N'-^y x^;l/Xf U>-^7 i > N N,N-^7x^l/*M7; h\ U-y7x 

—;iyT~ s>^ l ,2-^y ;ut K-7 x > s N.N'--y*y i — ^-i.4-y i— u > 
^7?> N 1,1-^7 iJi^-2-fy <J ;Pt 4.4-yy i^-^-tr i ^;U/< 

5* Ks 1.3-i?7x-;H-f^7l/7 N l,3-^7xz;^| s 1.3-t** (3-f'J 
-y;by^;U) -2-f^0U7 v 2,2'-yf'Jy";l/7;7, 4-(4--ho7x^7 

y") •77x-^7i>> i.3-^-p-h y y ut\ 2-^o^ut ^ y -4- 

/f;l/f'J-7A 2-^y-7^7 i v> N 2-^>y;b7;7f'J 
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> x 4-CN-(2-T £ ;-3->7;-5-t7^-;^f;l/) T = J 3£.M»* 4-[N-(2 

> ^;lt |'o+ >T = >s Hdd^7x^7 = N-(4- ? a a 7 ^) - 
l,2-7iil/>^7 i 3-b Ko*->^7i-^7 ^ >> 2.2'--f ^ ^ 

-yf;k/7x-^7 ~ >s 2--hD-/7x^7 = >x 4-- ha-^7 i-^T 
5 > N 4-^ hoV^7x-;l/7 i >> 4- (7x-^7 1 /) J >> N- 

7x-;W-t7f^7 = N-7x-;h2-t7f^7 = N-7x-;lrl.2- 
7 ^b>y7;A N-7x-/H,4-7x-l/>^7; h '^>^ 7 " 
> x MJ7x-^7;>v h'J7 (4-7'ot7x^) 7;>^ N-7x^7> 
h^_nU -y ?T> Kf^7 i Wb£1»8s N-K>y>jf>7^.'J >x N-(4'-^* 

>) ^/fUZ >-2-T i >s K>f/H-(4'-7'o^ + ^>y | Jf>) T — 
tj > x jl-^^4-(4-X h + 'V'Oy'Jf >7;;) K 2-^f;K+-> 

^U-4-(4-y h + y^>y'Jf'>7;7) 5/*v< - K N-(4'-/ h + S/'OSfU 

- 6 -*y*-f-;Ub*D v*>-3-T S N-(4'-^ h+->'<>^Uf» -4-C7* 
-;l,7V) T-'J>> N-(4-/ h + ->K>vUx» -4-7'd t^7- 'J a 4- 
7>;H-(4'-ih + ->'<>^ , Jf» T->)>, N-(4 , -7'f-D+>^>y'Jf 
» -4-i^;UT-'J N-(4'-WOy'Jf» -4-/7;7-'Ja 4-7* 

4 _^4-->;UT-'J > N N-C4--JC h + ->'<>v ; »;T-'» -4-(2-^^;U7'f-^) T— 
»J > N N-(4 , -7'h+-> / <>-/ , JT» 7xt^ U>-2-T i >> N-(4'-7'h4- 
j/K>i;iJf» -4-7'^UT-U N-(4'-7'h + ^>^ , Jf» 
-4-;f?^,UT-'J N.N--V? (4-^ h + y^>/'Jf>) ^"7 ? U >-l .4- v> 
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^ > V *) t-' > h u ;u) z;-;k N-(4-y h*- >^ >-/'jf/) -4-y-f- 

;l/7-U>x 4-t Kn + y-3,5-y^ h 4- v^OXT^-r-'t K^^> x N-(4-7'd 
*K>^>Jf» -f^DD7-'JA N . N * - (4'-y h+-X>y'jf » -4 
h4->>? o^s4-9->-1.3-^T = N-(4-T-fcr h 4- : s U ^ >) -4-> 

h4-->T^'j> N 4-T-tr h4->-N-(4'-^ h4>^<> «;-r» T— U >^<D^ 
>^iJf>7-'J>jS N T7*-<>-tf> N 1. 3-^:7 x-^ h T-tr > N 4-(4-^. h 
□ 7x^7/) -^7x- = > N 4-7 = ;-4'-^hD7yX>-{f>, 2-[jh 
-f-yUC4-[(4-^ h D7z-;l/) TV'Dji? .7 N ho7x 

— yU) 7'/]7'Dt^-M^K N-[H(2-tKD + ->-5-^f;l/7x^;l/) TV*] 
7 i-=.;l/)7-tr h7 J K N N- (2.4-->'— hay j^—JU) -l,4-7x-U>-/7 ~ > x 
4-^^ ^;l/T = y-2-y ^;UTV*^>-tr >. 4(2- f 'J : s )VT 7") -N.N-^^^;l,T 

— V > x N-(4'-y h*5/'<>v;ijf» -4-(7x^7'/) 7^»j> x 4 -ih 
4- *>-4-^4-9-y n + -/7VX>Hf> N 4'-jo f.^ •> -4 > ^ y ^ o4->TV" 
^>-tf>. 4-7x^;l/7 , /7xy-;k 4-7 i-;b7v7- U 6'-7'h4->- 
2.6-i>7;y-3.3'-7y^h-'Jy> x 2.2'-^t Kd+ ->T V*K>-tr>, 2-<4-J? 
^^^7; ;7x^7V) ^m#K. o-7;;7'/h^x>, 2-(4-t Kd + 
i/7x-/l/7'/) 5-b KD + y-3-yf;M-(7x^77'). t'77" 

2-(4,6-^7;;-rhy^77'-4,6-^-hD) 7i;-/K 4.6-^-=. h 

0- 4'-^ f;h2.2'-77'^7x7-;K 5*-(3.5->?^. h a-2-b Ka+->7 
^7'/) -6'-t Kn + y-m^-trhhyKyy, 2-(5-7dd-2,4-77;;7x 
-^77') -4,6-7^.hD7xy-;K 5-(f" hD7x^77') t'J7'j7 7 
T->Kx 4-^ho7V*0-tf> N 4-(4-^hu7x^77') -\-±~7 h-;K 4- 
(4-^ho7x^;b77") UWU->y-;K l-(4-zho7x^7V) -2-*- "7 
h— >>K 4- (7x^^77') '77x^7;7 N 4-7x^77*7l/^^;k 

1- (2-t*V \'UT7*) -2-t7h-;k l-7x^77'-2-t7h-yk 4- ("7^ 
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-^7-/) U'/;l/y;-;k fh77;Wo-4-(2,4,6-h'J> h + ->7x^7 
•/) f'J^X 2-(2-f7'/-f^7/) -P-^V-;K 4-(2-f7 , /'f^7'/) 

N.N-^^U-4- (7x^7/) K>X'7;>^77'^ 
ftffix 4,r-77>y$l§K-/i^K ^^4 , -^*->iUT'/*S/'<>-tf>-4 

K 4.4'-^ h * •> 7 '/* ^ >Hf >»© 7 '/* i/ft^Hax 
N-K>y;K>X7i K> h\ 'J H\ 2'-^oo-5'^f 

;K>X7-'J H\ Nl- (6-^>WJ^) x^r^T; K N 5-7 h^-> 
W7 -^7^>, b a-2'-(4-- h Q7x-;l) -OXT-'J Kf©7; 

i b\ N- (4-/7>"<>^^) -7 9 )\s-< i Kn H4-7;;- 

>T— »J>> N-Oy'if^-vT^-'J/, N-K>-^'Jf> / <>y^7; 
> N TV"^<>-tr'>x N-7x-;l/7?M = h\ N-'O i K3W<a&tf 

(DA1-X7- A2C0ftWiJ 

*ytx — *£5£ (8) l^tK-'^h (A1-X7-A2) £ LTli. 'OV? 

-fcfrMfck 2-T = M//7xy >s 4-T = j-J >. 2-T i >"<>7* 

7 i y>-2 , -^;^>is 2-(3-T = ;-4-^odK>'/^;i,) $ISKs 2-T = 
y^.^^^y^x; >> 2-T i 7 -5-- ho^>'/7x; >. 2-T = 7-3- 
^. h dK>'/7 x. J > N 2-yf;K>'/7x; >s 3-yfM>'/7x;>, 4- 

gg s 4-K>W^mSS?x 1.2-^>W;U^>-tf>. 4-7d^>/7x; 
2-{4-7DDK>y^;b) .^mSBEx 2-(4-?na-3-- ho'O'/'OU) £ 
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f;K>'/7xy>, 2--y hD^>'/7i; > N 4-y o o-3-.r. h □'-< 

>'/7x; > N 3.4- v^T ;^>'/7x;>, 4.4'-y7'n ; e'<>^;k 
?DD'<>y'7i;>J,r-yi'DDK>V7x;>, 2.4-^7y!^*-o'<>y* 
7x;>, 2,5-^7/Wo'<> , /7x y > N 2.6-y7;l/tDK>y'7x;> N 3. 
3 , -/7;Wd^>'/7x;> s 3.4-^-7;M-n^:>y*:7 j. y > s 4 ,4 ' - £^ T7 yl^^f 
d / <>'/7x;> n 2,2'-ytKo+^>'/7x;y 2.4-^b Kd + -><> 
/7 i 7 > N 4.4 -^ b Kn + y<>/7 i y > N 4,4'-^y >^<>y-^ * y 
>> 4- ( ^ / + )VT I 7) s<> % /7 y > x 4.4'-> ; y ^yU'O-^K 2.4-^y 
f;K>'/7x;y 2.5-/yf;K>/7x;> N 3,4-^f;K/7'7x; 
2-7^5fo^>y*7 J > N 2'-7;Wd^>'/7x; > x 4-7'/1<<;*ci'<> 

4-7>'l/^-a-4'-b Kd + J/'<> , /7x; > s 2- b Ko + ^>'/7xy > N 3- t 
Kd+^//7x/>, 4-t KD+y<>7'7x;> s 2-t Ko*>-4-y h 

+ ->'<> , /7xyy 2-tKo+^-5y h + y^>/7xyy 2-y f-)\,T \ 
7 -5-— b a^Oyy jl y > N 3-^ h a-O y*y ^ y > N 4-^ h □ K> y' y j, y 
> N 2.3.4.5.6-^>^y;l,^-n^;>y*^ ^ y > N 2-(p- h;l^-f ;U) SS#B£s 2 
-( MJ 7;^oyf^) ^>y'7x; > N 3-( h y 7^tD^ -^yu) ^<>/y 
^ . 4-( h U :7;M-oy \>y*7x; > N 2.2'- h'U -^K :/-2-b*'j 

v^'!rh> N 2-^OyV ;Ub*V >>> x 3-^>WyUt*U v>> N 4-^>7V^f'J 
/> N 4-(4-y n a^Oy'-T ^U) b*»j^> x 2-^>'/^l/7-7^l/>, 6-Oy' 
^;H-t7h-;k 7U;k 1. l -Jj Jltf—jmx (2-7 l ^'y*-;iO N 
l.r-#;U*'^;l/vM S *V-;K 2-(4-7 h + -X>y-r;U) ^*:7i> s 1.2- 
"^7 i-=.;U-l-y'^ 7 > x trans-1 .4-5* "7 ^^^-2-7'^ >-l .4--^^- > s 1.6-v 
7 1.6-^^-9" 1,5-/7 j^/U- 1.4 > N 1.3- 

yyx-HJ-yo'^^k 2"-b Fo + ->-3-7x^^7'n t^7xy > N 
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7x^;M-(4'-^>f;^^a^'/;H 'Oy'i- K 2 - .3"-v -4- 
y^j^j^.yy z - ;M-(p-^>f ^7x-^) K>v*i- h s Z '-? 
->7;-4-<>fM>V'x- K 4. 4'. 4"- h 'J7> (•<>W>'U^4--» h '7 
j\,-7u-?<{ H\ 4"-(p-7'ob*^7x-;l/) -Hr-7'DtVk7i'D^i/;l/) ^ 
k r-^7'f^t + y7x-^M-(r-^+yM + y^W+->) 
✓<>y"jc — K 4*-^ >f ^7 x - ;H-(4 ' ;K > y'^ y) 
i— K 4 - (o-->7 7 7x-^) 7xx;H-7fM>7'i-hv 4 - (o-^ 
>^-7U-7i^;U) 7x-;H-7f^>'/x-K 4 -it 9 *-o* >^ /b-4 

- 4'-/7;7x^-4- (p-^>f;l/7xx.;l/) /<>-/x— <"->7 7 
T7 ijr.;U-4-^-^ f;K>7x- K 4 "-i/7 ; 7 x-;H-7f ;K> '/i- K 
4 • - •> 7 J 7x-;H-^-7^77x- K 4'->7;7xx;H^7fM 
>7'x- b N 4'-v/777x-;H-^>f ;K>7'x- 4 -'v/^/M-^- > 
7xx;H-^->W+y / <> , /x- K 4'-^>f^l/7x-;H-^>f;K 
>y*jn- F N 4'- A ^>f;l'7xxyH^ h + y'OV'x- K 4"-^>f-/M-^ 
y7xx;H-7'Db';Ky7'x-F N x 4-(4 -y h + ^y^U+v/) ^ 
Js#K. 4'-y777xx;H-^>Wt/-hx S-CO'AW*/*^ 
**^yU) -lA-i?t ^/l/-3-b*D-;U^*o fc*;*-*- K 5->f^-Z-fx-/Mf 
A-'OV'i-K 5-/^-2-7^^ fM>7'x-hv ^^^-y 
^_^^,_|. n -7/<> -7/1/-7 d ^ - h N 7 x x;b-4-7 ; ; t 'J •> I/- h s ^ ^ 

tf^n^o immffife. m#&e> L^^nt itii, 
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(3) K-^"> hcDgg-^S 

- '< > h * m a * -t± z jj&zm z c i a<-e $ * o 

T&flDU cn^-/gMt-^i§IS^iiLX^fi^cf3{c K-/<> itZ^m 
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vine,* tz iau&m&mz &K>m h titz&m&fct:, * ^m^w^ajmu mm 

iz 5-2 0 %MSztlgT'i£8? U £ !>IZ K-><> h^r^ZJOL/c^. ^5 0//m© 
•7^^A^fiJcL. 2fti:g#Lfc (5£te?£Jt: 9 0°C) BB©1S@tfrJ&M?D <h 

5. &mi&tia#\ 

6. mfcvwwm 

&-tz> l c Dfflg»<*-tf>#'j-e\ z\<Dmfa&*mwiz£2>immffi&yc¥mmm 
mimi-emm- zztizx*)^ ±ib<d ^ & 777 x^^^i oi£f£ m*» # ^. 
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itmm. 2] 

/ 95 'J^S8h »J -^u [5. 2. 1. 02.63^/7-8-^^3 6 0 g N ^ ^ 

* y f^i 2 8 0g, n - D^-/;i/7 u-f $ k (B^ttjassa-f $ u 

•v^xC) 36 0g, t'7i^6 0 g x iggfcYbv ^ d-OI, ( H o 
(A) 0. lg x ^*>7K2 5 0 0g*M, %i^ N y>»7jc«-^- 

k y »?a- >; >sf- 7 K^ h y o^m£>itt&mm&mx.xm&L^ p h^7. 2 

mZ&2 7 Orpm. 0 °CT 3D#p B ^ N ^^^SgflCLl 2 

0tT2«fBli^$t x ttltffc^Wfc fifing 9K-p*->fc) 
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" 50EP ^ 5/y>*--fijK2 6 0T\ »dJi**5 0cm3/s ec x & 
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y ? ? 'J ;Ug£ M; n [5. 2. 1. 0 2.6]f*-8-'f^3 0 0 g x *9 
9 V ^6$^ f-/U HOOgx N — o^+W^b'T S K ( B ^ft&S&tiSS! : fS) 
D ° D ^ :^b 7 nO 2 00 g, ^?'J ;U8£^< >^/HOOg, f7x 
4 0g, M^^a-fyl, (B*WiS! : : ^-d^^L) 8g, t- 

-> 4 Vfa t*;U/7-^- h (B^fi&II&ttg? : iSjSS : '<—7* 

mmm2 5-453 
[mm\4 6,47] 

>^i"J^Kh'J->^D [5. 2. 1. O^Jf^-8-fiHOOg, ^ 
* 'J ;i/gJM 1 2 6 0 g. N- Q^/;b7i/^ s K (B:£84i&gN ^ u 
•ynO 600g, a-^f^7f l/>4 0g, t'7x^2 0g, i®$Htv 
«7 d^;|/ (B*ttflBttia : ffianZ, : /<-d-T ^L) 8g. t --7'*)W<-**- i/ 
-fy7DtV^-^-h (B&mm±m:ffi&Z:'<-7'?-Jl'\) 2g. n- 

7t-?^;< /wy^ >4 g^jgu^tfts^i Ltzzttmi*. mmm 1 x 

[I£S£0|J4 8-6 7] 

*M*2ti£#i4 6 N 4 7 wttff«ffl©a«fr*»fco 

Ctfc«Wlx 2] 

' * 99*) =f-)V2 0 0 0 g. K"7 j-—)1>1 46g, iggtft^ "7 o-OU (B 
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